Urea, citrate and orotate excretion in growing rats fed amino acid-deficient diets.
Male, weanling rats were fed a control purified amino acid diet or the same diet with lysine, phenylalanine, tryptophan, valine, or arginine omitted singly, or both arginine and lysine omitted. Blood urea reached three to four times that of control levels with all deficient diets. Urea excretion increased almost linearly with time during the first 3 days of amino acid deficiency. Rates of urea excretion on day 3 in decreasing order for various deficiencies were as follows: lysine and arginine combined are more than lysine is more than tryptophan equals valine is more that phenylalanine equals arginine. Urinary citrate was 26 and 21.8 times that of control values without arginine and 11.4 and 6.2 times that of control values without lysine on days 2 and 3, respectively. By day 8 citrate excretion had returned to control levels without lysine but not without arginine. Citrate excretion was unchanged with other deficiencies. Orotic acid excretion increased markedly only without arginine and slightly without tryptopahn. A deficiency of arginine and lysine increased urea and citrate excretions to a greater extent than either deficiency alone. Two injections of arginine or homoarginine (0.50 mmole/injection) given at 12-hour intervals to rats fed no lysine and arginine for 3 days decreased citrate excretion immediatedly and on the following day. Urea excretion decreased with injected homoarginine, but not with arginine. Orotic acid excretion increased more than four times on the day of homoarginine injection compared with that of the preceding day. Arginine injection returned orotic acid excretion to nearly control levels within 24 hours. Urea degradation in the gastrointestinal tract was increased in animals fed amino acid-deficient diets.